Differential effects of chemokines on oligodendrocyte precursor proliferation and myelin formation in vitro.
Chemokines have recently been postulated to have important functions in the central nervous system (CNS) in addition to their principal role of directional migration of leukocytes. In particular, it has been shown that chemokines may play a role in the regulation of oligodendrocyte biology. Here, we have chosen to study the role of certain chemokines in regulating myelination. We have used the murine oligodendrocyte precursor-like cell line, Oli-neu, and primary mixed cortical cultures as experimental systems to assess their activities on oligodendrocyte precursor proliferation and developmental in vitro myelination. GRO-alpha, IL-8, SDF-1alpha and RANTES dose-dependently increased proliferation of this mouse A2B5 precursor-like cell line, while MCP-1 did not. Furthermore, the CXC chemokines GRO-alpha, IL-8 and SDF-1alpha stimulated myelin basic protein synthesis in a dose-dependent manner in primary myelinating cultures and enhanced myelin segment formation in this system, while the CC chemokines MCP-1 and RANTES did not. We also demonstrate that the receptor for SDF-1alpha, CXCR4, is expressed in mixed cortical cultures by PDGFalphaR positive oligodendrocyte precursors (OLPs) as well as by Oli-neu cells. SDF-1alpha induced proliferation in primary mixed cultures and the Oli-neu cell line was mediated through this receptor. We propose, therefore, that CXC chemokines and in particular SDF-1alpha regulates CNS myelination via their effects on cells of the oligodendrocyte lineage, specifically stimulation of OLP proliferation.